Brain-derived neurotrophic factor mRNA downregulation produced by social isolation is blocked by intrahippocampal interleukin-1 receptor antagonist.
Manipulations that increase the expression of the pro-inflammatory cytokine interleukin-1beta (IL-1beta) in the hippocampus (e.g. peripheral administration of lipopolysaccharide, i.c.v. glycoprotein 120, social isolation) as well as the intrahippocampal injection of IL-1beta following a learning experience, dramatically impair the memory of that experience if the formation of the memory requires the hippocampus. Here we employed social isolation to further study this phenomenon, as well as its relation to brain-derived neurotrophic factor (BDNF). BDNF was studied because of its well-documented role in the formation of hippocampally based memory. A 6 h period of social isolation immediately after contextual fear conditioning impaired memory for context fear measured 48 h later, and decreased BDNF mRNA in the dentate gyrus and the CA3 region of the hippocampus assessed immediately after the isolation. Moreover, an intrahippocampal injection of the IL-1 receptor antagonist prior to the isolation period prevented both the BDNF downregulation and the memory impairments produced by the isolation. These data suggest that hippocampal-dependent memory impairments induced by elevated levels of brain IL-1beta may occur via an IL-1beta-induced downregulation in hippocampal BDNF.